(19) 1ftffftittl9f*4lttH 

(43) SBSi^gBH 
2004 ^10 ft! B (07.10.2004) 



mm 



PCT 



lllllflllllillllllllll 

(10) BR&MM 

WO 2004/085652 Al 



(5i) mmmmm cun 15/53, 

C12Q 1/68, C12N 9/08, C12C 1/00 



(21) BIBBM*: 

(22) gfgtfJSIB: 

(25) SfigfflSKawiS: 

(26) SIS&|IU<0tf§: 



PCT/JP2004/004217 
2004 £3 £25 B (25.03.2004) 

a*® 



(30) ffiftlTr-*: 

^812003-083924 2003 ^3 £25 B (25.03.2003) JP 

(71) ffifilA(*@$»<^r*fe^@ICOlNT): VvftU 
tf — ;i/tta&*t (SAPPORO BREWERIES LIMITED) 
[JP/JP]; t 1508522 SSI&iftS EStt#ET S 20# 
1 ^ Tokyo (JP). 

(72) 

(75) «M#/Hi|ffiA(*glZOlxr<D^;: KBB (HI- 
ROTA, Naohiko) [JP/JP]; t 3700393 PffiHgrfflSBgi 
BBfflT**337-l fcf-iU*SC*tt /WfrU 

V— XH*PS£« Gunma (JP). &g (KANEKO, 
Takafumi) [JP/JP]; T3700393 S?fl!ft$reifl£rBBfflr* 

«37-i -9- v tH d e-;M*sS#a /UtU v - x ■ 

S&Wftft Gunma (JP). HQ (KURODA, Hisao) 
[JP/JP]; ¥4250013 ftfflfc&jt rfiH S g 10»y# 

□ tf-;H*5t£a ffiffiffi a >x -r TWKBrrt 

Shizuoka (JP). &ffl ft§ (KANEDA, Hlrotaka) [JP/JP]; 
1=4250013 »ffflSfil^mifi3^B 1 0^»V7KPtf-;U 
&5t£tt ffittfflfc? □ Zs'T'if 7 flrftRfrfi Shizuoka 
(JP). ffl# $ (TAKOI, Kiyosbi) [JP/JP]; T4250013 ftH 



flit 7 □ >f >T7iM Shizuoka (JP). SH ftg 
(TAKEDA, Kazuyoshi) [JP/JP]; 7=7100031 RlUjlifcSfe 
rS^tS 116 9 — 171 Okayama (JP). 

(74) tt«A: £$JI| ft(HASEGAWA, Yoshiki et 

al.); T 1040061 K£S*ffelSffi£-TB 10#6# 

7 7 -x h e;uffl35BBS<#^a#^«Sr Tokyo (JP). 

(si) feEBrasofciMBy, ^xoagc&BrtfcKtf 

PTIB): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, J% GB, GD, GE, GH, GM, HR, HU, 
ID, DL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SB, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ms@(S^©*^sy. ±T<Dmm<D&®&mw 

Plfil;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), 2-7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — □ y / i (AT, BE, BG, CH, C Y, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

*(*«■«■: 



(54) Tide: BARLEY LIPOXYGENASE 1 GENE, METHOD OF SELECTING BARLEY VARIETY, MATERIAL OF MALT AL- 

i-H COHOLIC DRINKS AND PROCESS FOR PRODUCING MALT ALCOHOLIC DRINK 



^ (54)ft^o*«i:*S'j7K*i/y+— tf-iaeT, *ga>g&*j£, S*T;u=i-;uttfifflis»Ri;ssTjm- 

(57) Abstract: A method of selecting a barley variety lacking barley lipoxygenase- 1 characterized by distinguishing a barley variety 
2 lacking barley lipoxygenase- 1 by examining whether or not guanine at the splicing donating site in the intron 5 of barley lipoxyge- 

nase-l gene has mutated into another base; and a process for producing a malt alcoholic drink by using a material of malt alcoholic 
^ brinks derived from the barley variety obtained by the above selection method. 

© 

fS (57) Sfe: *£U7K*S/y*-4f-1»e*1&5>f >KP><DX^ 

2£ **£<&Stt*&£c<Bg&;frifcic<^ 



BEST AVAILABLE COPY 



WO 2004/085652 



PCT/JP2004/004217 



5 Co 0 0 l ] #JSWtt, X$tV tf*i/sfi—' £- UWS^ 

[0 0 0 2] S^^^tL^^-efe^^y ^^ri/y^- if- 1 (^T> l"L 
OX-1J £l>5) W\ **T/Wa-/HR^4r«3ii-5|»©ttaxei2:i3V^T* 

5 (Kobayashi, N. et al., J. Ferment. Bioeng., 76, 371-375, 1993) „ ■* UT N 

iOHJk Kodr^^ftyi (THOD) (Kuroda, H., et 

al., J. Biosci. Bioeng., 93, 73-77, 2002) o rOTHODIi, fcT-A'OfcfcfcSrfi 
15 T£ii\ *fcl|X&9fc&#x.fc «3 , $]*L&]§< 1"<5 - 1 6>H (Kobayashi, N., J. 
Am. Soc. Brew. Chem. 60: 37-41. 2002 ;Kaneda, H. et al., J. Biosci. Bioeng., 92, 
221-226.2001) > *3f T^a-A^Oi&fiOieTSrJB < - t feHTV>5 0 
£fc, 9-fc K o ^t^r^ t ^ ^ f * ^ Viti, mfcLftje&TA'a—Jiik. 

20 ZZLb&ZabibX^Z (&# SB&tt^S 96:94-99 (2 0 0 1)) „ 
[0 0 0 3] ^T/v^^vfc^WW^ttSr^i-Sfcfe, h7^*-2 

-/^^©4**»*.*ttHffc LT. LOX-l?£i4oteV>£3MS:fl!v>5£ 

^T^=»-/i^!|SfS r i^5ti-5^ife^^$ttTV>5 (Drost, J. Am. Soc. Brew. 

Chem. 48:124-131 (1990)) „ 
25 [0 0 0 4] Do urn a (H»J) ^3^^ t fc«fc 

0 fl3S3ft^JISr3er. U L O X - 1 jgttjWHR© 9 % t(£T LfcBB6&&JEH 



1 



WO 2004/085652 



PCT/JP2004/004217 



$0 2/0 5 3 7 2 H , 

[0 0 0 5] Ld>U -e©J;?^»Tt, # fett 5*^X^3— /Hfc 

5 +#&»$*i/rv>ftv\, *7t, THOD*©<6«^?a«F%oafe#nHbi:t4<«ir«f 

[0 0 0 6] ±IBft*S#O^Ti-S»jl^«*T*$tl/fct)©t?fc 

10 tt***«3ti-Sfc«>fc#Jli*, LOX-l^HitGtf^ LOX-l^tO 
3t&#& i: > mm K. i o m b fitc-Xm £ *1- 5 ^#T/v 3 -/Him/B t 
, WIB*^T^3-^^J!g^MVNfc*^T^3^i^^|-o§lit^fei:, £ 

[0 00 7] #38W#bB^ ±IBB W^rici-^t^jSW^Srfifefclt^ L 

[0 00 8] -ttefrhs **W©LOX-lSEft3tfi-?ttx i^POLOX-1 
it^^5-<^bnv^^7'f S/^^tt#«Mt (5' -GT-3* ) O^T 

20 =^T?*>*J:i:as#*LV\ 

[0 00 9] £fc, ^KOLOX-l^Mim LOX-ll 

25 [ooio] £ l o x - 1 ****©»a#ifcr±, tfcffcfcHfeT? 



2 



WO 2004/085652 



PCT/JP2004/004217 



DNA^feLOX-1 itte^Jg 5 4 V Y p ^<D*:/-7 «< S'l'^#4«Mfc*£trD 
NA^Sr*«i-*DNA»rJtJi«IXtli:s «IIBDNAWf>NMIia-«|l«Sii 
fcLOX- 1 5 >- h o V<D*-77>( ^i^^ift#«Wft«r^tf DN A^ 

*^R»^^BfLT^©ii[S«:oDNA»f>i"«rllWL, ^^tfc* 

*WJi-«DNA»f>f-lftWXSi: N t *mkk-t&. 

[ooii] r rx% i&iBDN AmKfemjMfc&^x&m-rzfflmmmtm 

SIB?IJ5' -GTAC-3' &M1~5A f a I *5 ±t*/4fcf±R s a I 
10 [0012] ±m&W\Z£fhi£, LOX-lfefe+mBj^hv^VxyvJ 

isisym&n&vyT-^vumvmmz.m^, lox- im^kx^mw^ 

[0013] ^©^, L O X - 1 igfli£ESa8lJ£ Lft < 1 1>»^ l^/V© 

Wfetifc l o x - 1 m&zx^ttm&m&mw-t z> £ £ 5. 

20 $>5„ 

[0 0 14] £fc, *»w©*lfr^=-/utfe^]SM8F»4^ *»LOX- 
[0 0 15] £fc, *55W©*^T^=-/HDt^ffllS^r±, *»LOX- 



3 



WO 2004/085652 PCT/JP2004/004217 

[0016] $ *%w<o$c&T**-ji4m<Dmm%m-t, *mw<D%L 

[0 0 17] ±m*%WK&tlt£, JjjOWCLOX-l&^^fcfc, 
5 ^^^^S^blgK^V), Lfc^oTTHOD^h7^*-2-/^- 

[0 0 18] #3§i?Jm, IB^JH-i-1 0Ol~l 5 5 4#gCD«T'*$ 

n6^sgea?ij^b^s^^»-r5o ^-smsia^jfi, lox-i^^ 
io y ^^^^-iffeft^v^c^L ox - 1 * >v^K£='- Ki-satfc 

^ l o x - 1 s ^ t 

[ooi9] *mwte, mvm^i lxmztizi&mmn^ftzmm 
15 *mmi-z>o frfrz>m.mmim. Lox-i*^^Koy^^^-i??&i4 

£:KV^c^ LOX-l^ y/N^f^n- K-r$itte^<£>y y AiB^iJ^ ltv> 

[oo2o] ^siito, * fc N sa^ij## i i t** <* tizmmimfr bttzmm 

20 fcfcWC. 3 17 8 #@. if 1 0 — 6 0 <£^Lfc:&g@a?!ia>kfr5^ 

tt«rit#i-<5. 317 8&n<DMm*-Mm&m-?h*)s iE^Lox-i-e«G 
(Dft&vmm&tiim-tz riwt), sifc*:*# l o x - 1 stt^^s^w-r 

25 [00 2 1] *»Wf4x **f-^^b^ADNASr^«li-5XS 



4 



WO 2004/085652 



PCT/JP2004/004217 



5 [0022] r©J;5tebTJ!,WS*LfcLOX-iJStt«r^ifeLTV^**H: 

10 [0 0 2 3] Hitt> **WRlK:*5W-5LOX- iflH4©Jg*S:^i-^77 

[0 0 2 4] 0 2 ft, EM«»lfci3»t5LOX-lBa«FflH4©fe*Sr*i-^ 

[0 0 2 5] 0314, BEWW»2^»1-5*3ea : FOLOX^W?^RO!> 3i 
15 **^^0*S#&^i-«fc8c»¥J*T?*><5. AttSDS-PAGEi©!)x7 

[0 0 2 6] B4tt % SEie^3(Zl4oft5^^©RNA(DRX-PCR^? 

[0 0 2 7] 05tt, tEWtW4fc*5tt3LOX-l*^J&5>fi'hPi';* 

[0 0 2 8] 0 611 tEWW»5jC*5»t5LOX-l3Eftift^©^^7>f'> 

5 ^ h p ^&^t?J8©Wrfr On B {4 A <b ClS«Bf^-Sr S 

t u I T??B^Lfcfl©Si5*tt«T?*>5. 
25 [0 0 2 9] H7f4 % BEWI*»7, 8t*3»t5*»StJ:fett«*mR^^ 



5 



WO 2004/085652 



PCT/JP2004/004217 



[0 0 3 0] Bl 8 tt % EEBHttft 7 % 8 ^&tt5±J5§0^:}b^T^^£i*:fc 
[0 0 3 1] lEBHttifc 9 fcasftSK e nda 1 ] XSBOU2 (Dffim 

5 [0032] @10tt s mmUWi 9 (CjoJt-SK enda 1 lXSBOU2©i 

mm 2iikft\z&tf5T>NA&mRxfmm% sutftfcasw-s lox^i t 

[0 0 3 3] @ 1 1 « % HlfeM 1 |C*5tt«-jtt^:*ift«/*i6fi©A faifei: 
10 J:5«W©jfe*«r*i-«5R»tt^*efc5 0 

[0 0 34] 01211 2 fc*3tt 5 L OX- 1 ^^$©A f a Ifet 

[0 0 3 5] Hl3fi, Hli^i2lz:*5fj-5LOX-1^^0m^LOXS 

15 &<0&M&7Fi-Wll?b5 0 

[0 0 3 6] ®14f* % mt&MSfc&V&LOX+F 4*ffl*5<fct5LOX-F 

[0037] @15H, H^J 5 Kl&ttS^ft-cfKD h 7 i'*- 2 

20 3§^^HiSf-5fc«)0*^©^ 

[0 0 3 8] *»W0iKS«i3lll^«lfcov>-c^»fcBlWi-a 0 

[0 0 3 9] &1\ *%WkZfrfrZLOX - lMgi&fcTK^XWlWi-Zo 

[0 0 4 0] *3&m\Zfr*>5LOX-im&3k& : ¥-i-t, *«W*e>fcJ:oTjl 

25 6 0#g©4lKiG^AfcflHft$^TV^5riSr#»^1-5 (BB?IJ#-J§- 2 ) . EM 
#tl©6 0-6 1f IH:^?>fi/^tt4||Kt (5' -GT-3' ) 



6 



WO 2004/085652 PCT/JP2004/004217 

I 0 0 4 1 3 fc*5 N E#l*©Eai#S- 1 fcfct&fcKP L O X - l 5 
Vho ^*OifiSiB?lJSr % 2 |Cf4*3BW© LOX-1 8EJUtfi*><& L 

[004 2] *3SWOLOX-l^ife^*©Sfe^^^fe^!:oV^TRW■rS 

D 

[0 0 4 3] *38M©LOX-1^3fe^©aft^fett % LOX-lMte^V 

10 J:!)^LOX-l ^^XSrWJ-t* r. t ZftmbirZ. 

[0 0 4 4] ±IB©iiaB©aSft$r^JffiUTLOX - l^3fe^:*SraMfei-5^fe 

±IB3E£*Mfc*r£t?:/? W •r-Sr/B wt D N A<o««Srf=fv\ flMB©#fc*it* 
»Titt«ll&&ffl U LOX-l ££***»»*S:friir*±fB«8*Wtt 

[0045] £ft&i«©&ji©#tm::wu DNAHf^^tftWpriBTfifetLwrw 

20 ±IB*55Sc»OB*\ TAQMANfefc^SWPCR&fcJBl^S^aSTtS 

o 

[0 0 4 6] *|§iOLOX - l^gOl^lt 0*L<tt:, 

^^as>«^e>y/ADNA*ftttit5^/iiDNAttaiiais tttn 

25 {t^tfDNAHr^^HJWi-aDNAW^JljfilS^x fl&lBDNA0rfiitfflIfe 
Tit « S L O X - 1 5 4 s shvv<DX-7?<{isv ^tt^-ttffi fc"£tf 



7 



WO 2004/085652 



PCT/JP2004/004217 



[0047] *mw\z.frfrZ7;j*i)NAi&Mxmz^Tmwi-% 0 

I 0 0 4 8] «KfcS**T»*)**«*»6)^^ ADNA^fflfS^i LTii# 
IOWIRl4fc<, ^3J©^ifetJ:oTfT5it^T#<5^ ^CttWtS, C 
TABfe (Murray et al., 1980, Nucleic Acids Res. 8:4321-4325) ^>Ethi 
dium bromideffe (Varadarajan and Prakash 1991, Plant Mol. 
Biol. Rep. 9:6-12) (C ±otttffit<5 £ 5„ ^/ADNA^ft 

[0 04 9] mz*%mizfrfrZDNAmftmmxmz^x^w~t-z>o 

[0 0 5 0] DNA^^gfS^i LTtt#^^:$lJIS$tb^V^^^ m*.& 
4 PCRl (Polymerase Chain Reaction Meth 
od) mioTfr? r taSftS. r^T% PCR&K&^xm^thZT'yJ 
LOX - im&*m5Jl/hvi/<DXy'yj*sl/Jfm j 3-UtiL$:'St?DN 

A^^mmi-z^tifix^^mmm^tix^hoxhMs &mmm* 

GCM^4 0~6 0%T'fc5:i:«U\ PCR»V>5Zo 

[0 0 5 1] ^^|SKt35^5DNA»fJt^ttiXmfcoVNTmWi-5o 

[0 0 5 2] #»Wfca*a»«LOX-l«J**fi^Wu ±i£Uc«fc 5fcfE*p<D 



8 



WO 2004/085652 



PCT/JP2004/004217 



[0 0 5 3] i"fcfc>t>, *«W©LOX-l«Wfi?|i, ^^-f^t 
?'T=- *mL*>m*VM bTV^ti:fcJ:9,fEfti©LOX-l*fi 
LTV>fc0JKfMJf A f a I*>J;tfRs a I O^JIfrM: (5' — G TAC 
-3' :l5^yhoy6 0-6 3fi) tfiBjlcLTVS. 
»ffi*r£tritfi**t«£fc«rA f a I fcitf/SfcttR s a I TfiSBKf L«©$J 
K ** - >imta<D LOX-l it£*©|§^ h Hfc 5 «> N LOX-1 ^Hifrfe 

[0 0 5 4] fEfc, @fMSf©DNA^ilt «rffitBit*fP^^#^-t-« 
[0 0 5 5] *iSfc^8ttfflttt, «R»*lJ:J:oT«IWf**i,fcD 

[0 0 5 6] fc^ 4«WO»T/^3-^W«JBI^»fcoV^T«W•^* 0 
[0 0 5 7] «W©**T^3-/HR»ffiflWf± s *38930LOX- 1 
«fi J F«r«Fo*ftfc:fc#-*-3«^ N ft# N ^f,x^ N *ft#flPfe*fcfi*ft 

ft# N *JbHW*^»*ftAlX«TJE» 



WO 2004/085652 



PCT/JP2004/004217 



[0058] wh**xkn$tw<DmmVd*mu m^t^^<D 

[0059] &mw<D%&T^-sis§kmmmHttLox - 1 z^tewzft 

[oo6o] m^. *ftw<D%WT^*-/i'$kn(Dm&jjmfc-o^xmw-tz> 

o 

[0061] *&w<DMWT^-j\4kn<Dmmijm*s ^mm<D^r^=t 

[00 6 2] *i\ *»M^^5»*XSJcoVNTttWt-5. 

[0 0 6 3] **Wfci^«i*lgii, LOX-i>cite*:*«rffiv^*^t«r 

t&*cfT*.tf£v\, JWtttjteWu 09*.HU o%~4 5%lcaH"5*-cg 

[0064] #»Mfca>a»3tt&iSfcov^TK0Ji-5. 

[00 6 5] *«Mfca^>5ttiiIgtt % frlB^Sr«l^$*T^ff-Sr#5X 

[00 6 6] -ttzfr-h, m i <Dxmz, mattttttsmk{£&m*k*tik 

[00 6 7] *ISlC*5V^TffiVNfeiL53)C^f4, 2^11 <Sr#;tT38 



10 



WO 2004/085652 PCT/JP2004/004217 

<D**ftwmzm^z. tit* £t>\mnt lt, ±is*^m^ asswfca* 

[0 0 6 8] l»flB*fl-©«3txet*5V>T, *^»5LOX-l 

10 [0 06 9] BUlB^^tt{t^^ffl7K^» Lfc&, »^£*L*. INIBMllKtt* 

[0 0 7 0] £ 2 ttilB^H-«#Sr» LT»#**» 

[0 0 7 1] r r-C\ ffiVNbHS^®^ fiWB**®»flJfc ioT#6>*Lfc* 

[0 0 7 2] 38#«U ±fBtti&*Ig-T?# fc*Lfc*fl- U fcffifBI* 

25 SmUt^flUri St^Ts #3:L<te8~l 0°CT-fc*K L< 
fi8~l 0 0-?&5 o 

11 



WO 2004/085652 



PCT/JP2004/004217 



[0074] ^x^T-tt, T/^-ju^mtmT Lt^mmmm^ 
if o~2 icas#* u < > ftrnmrntf 20-900 p^-e&s ^ t t 

[0 0 7 5] ^LT, ^4 lufBftmX@T*#bttyh^T7^3-/W 
tfcft+IWift £ 5ii L*3?T/v= wHfcfl&fcS 5ifiIgT»& 5 
[0 0 7 6] Sia^fcoVNTttX+W^ttlSE^PO^iaE^fei-^ tfij^tf^ 

ifis&*t£ tT&akt, pvpp (#9 tr=/M*y brpy k^) > isy*?*,^ 

[0077] r 5 Lx&mT/ux-jiwmmbtiZo z>mztitz%mT;i'= 
[0078] $mTfra-*yfflktz, *<z>mmKm^hti5%womm 

[0 0 7 9] ±E*#WfcJ:*l,tf % Jm*fcLOX-l£££fcVNfc«> N » 
[0 0 8 0] Jfcfc x *«WO»»a^**teJ3rt* L OX- 1 Jgtt©£#£rfc 



12 



WO 2004/085652 



PCT/JP2004/004217 



10081] *#mamm&. mnm^-i 1 vnttsti^mmsm^azz t 

ZWmtl-Z. Eai##nWu LOX-1^4£^Lfc** n B p«SBOU2 

LOX-lite^T^ 3 178#iWt§i|l(j:Gt'fc5^ ^HM©L 
OX-lit^TO3 1 7 8#gomS«A^»LTV>5 D ^LT, »L 
OX-1 jt^^&oTf*. roHSf4^5-l'^ hny©if |©tSx-fc^ 
3178-317 ^^(Om&mmx-h^GTt^^v y( i/ly ^^mz^ 
1"5 (0 5) „ U6>U ^M^LOX-lit^T-fi, ^^-YV^^S-ft 
&Kffii$-f5 3 1 7 8-3 1 7 9#i<?i£ggB^AT^&3fc^ *:/:7^ 
>m«riiL^y7^^»C^<^5o L*>t> % 3 176-3 17 

8#@o^£ia^jf*TGA-efci9i^jt= K^-e&sfc*^ zzxmmmT-tz 

[0 0 8 2 J i^M®OLOX-iat^^f>^C5^M^OLOX-l^ 
^<^mt, m5^*y>'iZft%<t5W#*X'Lfr&&lt?^ ii^LOX-1 
* V/^ K £ Jfc^TH 5 ^^r y y J: <3 % Cjfcmm<DT § / MEIX V> 5 0 
^Tfttt, it(DLOX- 1 *W?*Sta*9 SKdtfcSfDl^LT, ^MH© 
LOX-Hy/^flt5 7Kd-e$,5„it©LOX-l^y^lm5 % 

^■C*)5iV^M(Sh i ba ta and Axelrod (1 99 5) 
J. Lipid Mediaters and Cell Signal in 
g 12:213-228) ir-gcTS <fc 5 fc> ^IlLO X- 1 * V^SCf* 

[0 0 8 3] Lfc*oT,*HfiLOX-iatfi^*rWl-****llMSHcLT, 



13 



WO 2004/085652 



PCT/JP2004/004217 



[0 0 8 4] *mw<D&mte. *fc. m^m-^r 1 1 xm^ti^m.mmm^^ 

S^fc&^T, 3 17 8#@<D*tS£r"atPl 0~6 OOjg^cLfc^Sia^iJ^b 
&3;«£t§#W-5 0 ^©»^n-^,t LTfflV^5i<tT% ^©ft5L 
OX-l3t^^jE^M«M^^^tt^r<bd5Bjtg-efc5 0 o£V) N 
iOLOX- litter 3 1 7 8f @OtIlj:GT'fc5ii:^&4C55^-7y 

Zbfr*tmxlbZ> 0 ^Rfclu -©^iLOX-ll^otiir^M/py 

l o x - 1 at^P £ l o x - 1 ffls* t rii*tilfl 

&%<D&&*<£ts2 0~5 0<Dm^K.MMWMfrbt£Z>?Lb, *fc, 3 178 

~3 1 8 imB(DM.&*<gA,x^z>zki)W*u<\ tsbK, zommn, 
mw^fo&&mGL7hmmxmwi £ tix wr ^ * v\ 

[0 0 8 5] #^0**K:fctt3LOX- 1 ^4<£#£&&ffl^5#*fef*> 

3178#l <D&m*fem U ^OtI©#SSrSi^© L O X - 1 m&oft 
&<Dmmti-5XMts *-z;tsZ.b$:®WLb1rZ>o frfrZ^mzXtitt, ti&tt 

&<»-x$t& l o x - 1 m&xttm*mi-z>frm>*fL#vz> r t &-*imk%z> 0 

[0 0 8 6] ■X^mi'\mh-f , &^£fflV^ r b 



14 



WO 2004/085652 



PCT/JP2004/004217 



AB ^ E thidium bromid e&t£t?&fflRtf-?>z.b&V l £Z> 0 
[0 0 8 7] *fc N l-e*^n5^SiH^lJc0 3 1 7 8#g(7>i££o 

©3 17 8«S®ltiE**trflUft;MH*1-*. Vllfc«IXttlllfcttMf 

««»fc*5V^3 1 7 8#B©££«r£tH 0-6 0©aEttUfclUEEW^6,ft 
r £ «fc 9 % 317 8#B©ttaE<y«R*JW»Ji-5 £ ct tfTsrifet? 

[0 0 8 8] y>L^5^ LOX-llfif(03 1 7 8-8 1 8 If Soft 
S©^VN^fiJ^bT3 l 7 8#B©«aES:tftWi-«*jfe35S, «£ D ««T»*3W J: 
V\ 3 17 8-318 l#g©«tt, JE«ffl©LOX-lil^T?f±ttlW»« 
A f a I /R sal ©®||ffSB&£>koTl*3©fc:#L"C\ Hi©LOX - lit 
te^T*te3 1 7 8#|©tSaSAffc§fcfefc, MRfllKA fal/Rsal© 
$0»r»teTtt^ (H5) „ o*D, ^KU*:«llXtt*«Lfctt»Wf>f-^Af 
a I/Rs a-I^RIP^^Srlt^^^jEliraLOX-loaarjftlRlfStLS- 
OlH#LT, ^lLOX-lCM«$tl^\ MISIP*«Sa»ffo^tt 
ft^V^Srf8««c»T?^*fr*i^ SfclV?*--^©*^^!^ LOX-lJt 

fi^oa GEffa/«HD *aniriBT*3 % 3i78tB©n 

oaiWJtarias^fts. 3 1 7 8-3 1 8 i#@o 

&g£r£**l 0-6 0©^Lfc^Sia^fe^§^^7 B n-y ( lr LT^X, 

m m&mtm zf?^ tdm. t ^ -? v x*$ £ -£5 - 1 k <t 9 % Lox-iit 

^FOSi*a^»t*iit>^te-C*)5 % 3 1 7 8#S(0|ft*<0««*«m-*£ 
10 0 8 9] roi 5KLT3 1 7 8#l©A«Sr*|J8iJLfcJt* % SS^ G f 
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ft 0 > b mfrh & |6j_t £ itfcX^T A' a -A#Jft©jOM4fc. LTV'* 

[0 0 9 0] #»WO«*f±x 10Ol~1554#l <Dt&m 

14»UcWpISBOU 2 Kl3§5?.L-CV^«M<E>LOX - lOc DNA 
ia^JSr*LXVNS e t<Doh, 1~1 5 5 4»B©i!feS-eat$n5*&Sia5y*sa 

-KfWfc*?*)*. lEI^fciM^ r^cDNA^n-KtSWLOX- 
[0 0 9 1] Lfa5SoT> rLO©E»S^3BmU■CV^5^**JK»^!:bTx 

[0092] &t> mmm\££v*%m<oft®*£»&frmz® i wirz > i)K * 
[0093] asawg^i (Lox-immm&Mfekz£5Lox~itKfk± 

[0 0 9 4] UTV&mz iUOX-i BWi&ttjll£«rfTV\ 

[0 0 9 5] S1\ ^TO^ft^iO^cM^iOfell^ttSrttaLfc. ^ 
**«^ltt*r/N>^T?a»U 500ML©ttlii^77- (0. 1M ft 

ihrby (pH5. 5)) &ffiwc N 4Kv3o#mMb?LxmmL 
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it 0 mbtitcmmwi* isooorpmti oftm&bfiMvtc^ ±m&®& 
[oo96j ik\z y mmmmi on lks » homwrn u omMy >h* 

% 1. 0% (W/V) Tween20«) RXf 8 5 n L £>tttfk* y 7 T — £r 
in*.Wft>bfcl*, 2 4 c CT5^^$ : frfc 0 RjS©«tJhf± % 100mL« 
#iS(8 0mM 2, 6-^-t-yf;v-p-^^/^ }9 J 

) Srasanbissii- s^tTffofc. M^- 2 o"c-c3 o^»ttfcf> 3 

0 0 0 r pmT?2 o#fflii*fo#StU ±J*«r?fc©366K£fc:/Bv^ 0 #fettfc± 
^20/zLjr, 2 0 0 /* Ltf>3S&i£ (4mM2, 6 - i?- t -"ff-fis- p W 
>/-7K 2 5 mM«, 0 . 2 5 mM«»7 $ (II) 6 TKfti^ 10 0 
mM^W^/VtW^ 9 0%^^/wVtKM) Sr^anu 3 o»t 

^5 5 0nm©M«tfc„ fc*3 % BH4*H1&£ LTte, fiS#3?fil££: 

1 0 0tT-5^1MU LOX-lSr^S-frfcfecSr^tRl&^^fct 

©SrJBV\ l8H£*fj$£ Lt^SKen d a 1 1 <OU*<Oim%Wi*m^it 0 

[0097] A&&M<d&M<d&^ m i J: 5 te> s b ou 2 vmtt 

[0 0 9 8] jjEgjftift 1 (SBOU2m^^^LOX-l|JS^ttO^V> 
£ ©TO) 

[0099] m?., sBou2m.mmm<DLox-im.mfe&<D&mK^^x 

[0 10 0] LOX-lflH4Sr*i-ftII*a[ (B&tt^RS : PC) CSBOU2 
<Di[mm%i (10mL> 2 0/zL, soazL) £»ltlox-i 
£p-<fc <b^5, SBOU2 ©&B£3lS$&®»fc iottLOX-l JStttt&fc 
*1\ SBOU2a»*jStLOX-lPa*filttt±S«)fe*L35!^ofc (02) o £. 
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lOZkfrb. SBOU20LOX-1 B&X&vm® HLOX «tf:KL*fc«r J: 

[0 10 1] BEWt»»2 (SBOU2i^OLOX-l^y/^S^f 

CO 10 2] tfcLOX-ltJMfrSrJBV^C, SBOU2©i^LOX- 

10 10 3] £1% ttLOX-lttfr©f&fc*ffofc. «UHfcUT«V^LO 

T#fc(Kuroda et. al, (2 0 0 2) J. Bioscie 
nee and Bioengineering 9 3 : 7 3-7 7)„ SiLfc 
^^^JtftU'f-^fcftjgU LOX-l»f^Lfc, *tfflm, LOX- 
lfcWLOX-2 ZWlfctZo 

[0104] Viy<bl5®Kt>^**V-7uy7-4^->f1kft\\ SBOU 

2(Om*K&tfZLOX-l?lss<?g<Dmmz^Xm^fz 0 SBOU2H 
0. 1M Wt&ti-hV $J*mffi® (pH5. 5) £^TttfcHLfc£WME*> 
^S^g^ SDS#y7;?y;V75KiMi (SDS-PAGE) 

PVDF/^uy UUtfTft) fc^oy^-fi^Ufc. 
yWfcTTBS (2 0mM Tr i s-HCl (pH7. 5), 0. 15M t 
fci~h!)$^ 0. 0 5% (w/v) Tween 2 0, 0. 0 5% (w/v) 
T>^M>*A)) LOX-lftft® (lOOO^WTTBS) 

T-3 0#WKJfc$*fc o ^^^OTTBSft^5^3lHlfTofc^ T^* 
P 7*^7r^— ^«*ir^tt:^^I gG5ttt(S a n t a Cr u ztfcfiL 
1 0 0 0f«TTBSM) t3 0»B»S**fc. ^^^TTBST? 
5^WX2B*^«rtrV\ ^l:AP9. 5 (10mM Tris-HCl (p 
H9. 5h 0. 1M m.iti-h])P^ 5mM Iftv^«>i)A) T'5^X1 
Hft^frffofc*, 7;^!)7^7 7 ^^Sft (lmg/ml =hn^ 
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/l^-rf7)/^A, 0. 5mg/ml BCIP, A P 9 . 5«Kft) bRfc 
$-£3§&£i2rfc 0 -t©3g* % ftflBM (Ken da 1 1) tliiKl 9 5 K d 
*Sr«po»W^^K^#6>ixfcO^*HxT % SBOU2*«gt-?T?r±jft9 5 K d 
*5.fctfffi5 7 K d ©^^tiil^ttiW^y KiJ^tBJHfc (0 3 A), 
[0 10 5] rottWf-^TVl^ PhastSystem (Ame r 

sham Pharmaci a tfc*!) &$V>T, m^ftftftft (I EF, pi 
3-9) &*Tofcm> R#fc#:n**:<'jSWfLfc. SBOU2T1i, 
LOX-2©p I©tll^^K^tW^fc#> LOX-lOp I^{4fiiC« 
WRft'^KttBib&ft&J^ofc (0 3B). r©ri^f>, SBOU2©ifi 
ffl^^^Wt?IR«)?>^fci(ft9 5KdO/^KIt LOX-2^y>^It*5 

[0 10 6] 6t±©3lS*d*6>x SBOU2©affctt % HftLOX-l^y 

* f n& ys-tk) vim lt r t tmm $ ntc 

[0 10 7] BEglftift 3 (SBOU2©i^0LOX-lRNAOfiHff) 
[0 10 8] S B OU 2 Oi» 4 1^ I ©i^isi^f 3 0 goa^fe 
ttttibfc£RNA&6|gJ£ LTRT-PCR^fTofCo RJtSt4itTJR©# y h (n 

-^TMzfc^ftofco -fJJv-ftSXMUDmM (DNA7 — :T?± 
y^3VL 3 5 9 3 l) 5'— GGAGAGG AGG C C AAGAAC 

AAGATG- 3' (SB^I#-§-3) JStt*5'-GGTTGCCGATGGCTTAG 
AT-3' 0B2W#4) WRW-Lfc. PCRfi, 941C2^1®, 9 4<Cl:9\ 
6 0°C2#\ 7 2 < C4#<D&.J&%3 imi$kVT&Ltc'&, 7 2t5*C7^©#ftSJ5S 
£*Tofc e 

[0 10 9] Ji(B$*tfcDNASr*«*ttLfe^r5x #J$ (fpiKenda 

mz. 5Kb©^^K©*«#ttW**tfc (04). r©rtit Lox-iatfe 



19 



WO 2004/085652 PCT/JP2004/004217 

loi 10] sboi^oH^K&v^ (1) lox- lfiH&WK&fe 

tlftfrotcZk, ( 2 ) L O X - 1 ttfrfcRfti-SttJIK^ Jt^*^ 
ftU^ofcit, (3)#&5 7Kd O^i©^ 
5 t N (4) LOX-lCmRNAW^fc^i^i^b, SBOU2©LOX 

[0 111] Wgffi&A (SBOU2©LOX- 1 itfciH' ^ 

[0 112] LOX-lg^©>f y bo^it^J-^y^lHWiOfllJtSr^ 
10 i-^fc* s ^^y^Sr-g-t^^O^y^DNASr^HILfeo «liSBOU 

?VaV U83904, L35931) t> i Jc^ BWH-Ufc (5' -CACG 
TCGCCGTCCGATCCATC— 3' (IE*U^iB?!l#-^ 5 ) , 5' — GGT 
TGCCGATGGCTTAGAT-3' (@B^J*ia^J#^-4 )). PCRte, 9 
15 4t)l£\ 6 5^2^ 7 2 ^3 3 1 >3 ig Lfc&, 7 2 < CT?7# 
©#fiRj£«rfTofc„ ^6ilfcDNAifrSrpCR2. 1 fc:^ n-ni^ L (p 

glxabal i) N mmm^mmi: Ltz 0 m&mmtzAB utou-r^y— 

iS^!l## 1 1 Km LfCo 
20 [0113] ea^m©iB^j#^- 1 £E$S<P L O X - 1 jUk^&SE^J (w 

O 02053 7 2 1) ©5^ fl5^>hP^#fc5M^#|^&^Lfc 0 * 
:/7>f^^©ffc#fR{fcfi6 0-6 lSBO^SiBMS'-GT-a'^ibS. 
[0 114] — *\ Mffi(D&m*b£fr<>tcSBOU2<DMJfo1-Z>mi$.<D&M 

[0 115] £fc N m&m^r2<D6 0#@OMS^Tx->^gm$tlTVNS 
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i:TV^V^|ifiLOX-l^y/^K©«|Rtt:it»7t5ttx:&n5 
(H5)i 

[0 116] *5^>hn^©jfi#©^y>fcfcfi % t#JLOX©j&tt^ 
^5ri^&*lt*5 9 (Shibata and Axelrod (19 
9 5) J. Lipid Mediators and Cell Sign 
a 1 i n g 1 2:2 1 3-2 2 8) N JhlB*:/ 9-f f^JWrtt* LOX-li 

[0 117] BEWgttft5 (^5^>-hn>^lt5^y7^^>^0«?^f) 
[oils] m5-r>^D^^*^^^-c^^c:^7 p 7^v'^>/M^- oT v^ 
S-iSrHl»i-Sfc«)H:RT-PCR»j:J:5«W«rfToyt 0 
[0 119] »fif>OSBOU2*5j:VKen d a 1 1 d^^RNAlrittiU 

MDNAiLfc. ^ADNA|:*JV^ *ii^*3YVMU' (106b 
p\ ^4>fyhny (1 3 2 b p) ^M5-fyfny (7 9 b p) ^tpi 
P^ffL^g©;/^^- (5' — CCATCACGCAGGGCATCC 

tg-3' (mm&m&m&e), 5' -gcgttgatgagcgtctgc 

CG-3' (iB^IBJIJ##7)) ^V>TPCR*frofc 0 PCRIt 94tl 
$h 6 51C2^ 7 2 < C3#0£&£3 l|SI|ft9jSLfc« % 7 2 < CT?7#©#ft 
fitf&Srfrofc, it«L.fcDNAWf^SrT^fP-^^/P«»8c»Lfci^5 % SB 
OU2 0Hi|s»r;m s Kendal 1 (OJtffflffM- * 9 ft 8 0 b p*£fttf*$*> 
^(@6A) 0 /^ SBOU2<Dy/ADNA^L-Cfi^Jl. 2Kb©iit 
tfWISftTfc'K ±SBRT-PCRO^I±, 38^bT^5RNAK:»f^ 

[0 12 0] l3^y^D>(106bp),l4^yfp>(i32b 
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p) &&tf%5<<l/ Y (79bp) <D\^-?in<04 Is hvy&xyyjisy? 

LTV^^P^Sfcfcfc, ±|B«*»ffr«r»4>r^hi3>' (13 2b 
p) ^^5>f >hui/<Dffl<D^?yi/m®Kft&1rZ)M®$t^s t u I «HfcT??H 

V^ri^f,^/iofc (H6B) 0 H5^Lfc$rfcfcT£fc*M: 
L O X - 1 j(Stt*S3fe*?*LT V n 5 i £ # W b * o fc„ 

[0 12 1] m&mfc6 (SBOU2©LOX-lcDNA©it)5W) 
[0 12 2] SBOU2&&OLOX-l<DMmzmbMZ^Ztc1t>±mkm 
i^)fe-ecDNASr^(|Lfc 0 B a mH I nfiLkfflj&zi Y^t*7v 

(5'-GGATC CATGCTGCTGGGAGGGCTG-3' (E?!l##8)) S^Hi n 
d I I & & i: jf& ifc a K^iSr^tpip^lStfLfcT 0 ^^^- 
(5'-AAGCTTTTAGATGGAGATGCTGTTG-3' 9 ) ) £/BV>fc 0 igiHL 

fc^rtff^ pT7 Blue T- Vector (Novagen)^ * n ——Is? Ltz& (pBDCl), 
ffi&MVf bfc 0 #!3i##f©J£^ % #fetbfc c DNA(D^fB^J$riB?iJ#-§- lot 
^i~„ *cDNA^n-y(t %54yhvi/£f$& (m&m-% 1 0 © 1 5 5 4 
1 6 3 2#g) fr^tf^^jJIWfejWcfto*:. 
[0123] EEHttft 7 (*|&® ©^R&jft £ ggltt*) 
[0124] *jraK*5V^ SBOU2^f4lLOX-l^ft5 B n p 
ffiS t e p t o e&3fc©LOX-l&!§3L$-fr5fc£>, S t e p t o e&5fccD 

NAt»±Bi:WHi»!:lWtU *n-=^Lfc ( p sdci) 0 pSDCi&tfp 
BDClOS^P-^^BamHI-Hi n d I I I mft&^tl^tl® *) ft U 
^ISlg^^^-pQE 8 0 L (Qiagen) ©BamHI-Hi nd I I I jftft 
t#6>nfc»f^Sr-tJx«Pil#AL, «I^^^-ilfc (pSQEl (S 
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t e p t o e£)cDNA£r}?AK pBQEl (SBOU2(0cDNA^A)) o 
Z.tlbO'*-? — JM1 0 9tc£fNE&& Qiagen #KD-?~~TM£ 

«l\ IPTG\Z£Z&&Mm*fto1t. *<Dn&, pSQEl/JM109l? 
It® 9 5Kd(D^yV&mmMM£tltz<DlLML, pBQEl/JM109X?«: 

mmmm^mLLoxm^mmLtco %<om^ p sqei/ 

J Ml 0 gTiiiftV^LOX^tt^ftbttfcOlC^U pBQEl/JMl 09 
T'^LOXSttfi^fcfetl^^ofc (BI8) 0 SBOU2W^ 
5 L O X - 1 ISWlRU L O X - 1 * "s*9 K^^m £ £ < -£t U 
10 ^JM^&V^-C SBOU2CLOX-1 5^££^LTV^ 0 

[0125] iepj^ 8 (&&MARTfmmmm 

[0 12 6] IkK, p B Q E 1 5 V f n y^7*7^ ^y^tt^f ©ig 

m*<£t?p sti-stuiiK- (stu i um^M^m^- 1 o©i5o 2~i 

5 0 7#|©IS, P s t I gP&«|E^I#-^l 0©2 04 8~2 05 3#gO|& 

is s> & N ^4ifJb5p sqe i©p s 1 1 -s t u im)ftm^^mx\, 

(p SQE 1+BPS, pBQEl+SPS), ±|B£ I^K:*:Jl§^K*3tt33§gi 
^^rfTofCo ^^JH, pSQEl|JlpBQElS^5^yhny^/7 
^ ^^^#§Pfi[^^m^tf P s t I - S t u I ®rfi-££&#ALfc p S QE 
l+BPS/JM109m pBQEl/JM109i», |)57KdO 
20 (®7) N LOXf£ft£3;oTV^c (g|8) 0 jgfc, pBQ 

Elfcl, pSQElS^P stl-Stu I®f,lt££&3?AL;/c:pBQEl + 
SPS/JM10 9t*ft pSQEl/JMl 0 9i», |)95Kd(0^y 
^^S^^^tL (0 7), LOXffitt«Lfc (g|8) 0 ft3b\ pBQEl© 

p s 1 1 -s t u i mftoikmmm*, m^mhox-im^tms^^ hp 
25 >x7yji'i'ym^utiL&ft-\*£.<m-x'h<>tc (ia^j##i o©i 5 5 4# 
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*Mfc4>KJ|0*ft*t. L OX - 1 *Stt.©#|St»& tTVN* b^i fco 

[0127] ES» 9 (ft 5 > h p ^*»«rffi VNfc**SE3R»©^ „ 

[0 12 8] mM<DLOX-im&ffl\z#^Xttl s ^5^yhP^^7 
•Y^^^«#»ffi«r^triEWf4 aE?!I*Ba^J#^l©6 0-6 3#B : 5' -G 

tac-3' ), gt Acmmzmm-t zummm a f a i cr 8 a n T«bT* 
# 5o s b ou 2 *ttt»f±, . - <D®m<Dmm\z&m*b r> (m^mmm 

•^■2<D6 0-6 3#@ : 5'-ATAC-3'h Af a I * V>f*R . a 

IT?«fl5T?#ft<*oW*£i: (05) Srflj^tT> LOX-l^fe?© 
▼S'tfl'^fcfTofc. ^fpSKenda 1 1 £ S B OU 2 C^SS?? 2 flfcft (F 
2) 144fi»bDNA^|fflU IMff^^OAf a I *Mfc*£tf * 
5fcKW-Ufc2*©^7>f^- (5' — CCATCACGCAGGGCATCC 
TG-3' (B9IHEB^«-9>6), 5' — GCGTTGATGAGCGTCTGC 
CG-3' (E^|Ba»J##7)) Sr/g^T, PCR^frofc. PCRtt, 9 4<C 
1#> 6 5^2^ 7 2t3^0gM3 1 leJlfe!) ig Lfc& % 7 2tX-7^©# 
SRJiSSrfTofc. it*I$^fc»f^SrA f a It«U 2. 5%T# d-*$M, 
l^ftmifc (EUlSrAf a imtW&)o *<0&^ SBOU2l,Ke 
n d a 1 IS, SSit^xPffi^Sfca^ftSri^tfi^fc (0 9). Af a I 
*«WElCAl*. % L O X - 1 tt^^jfift LT^5*m 4 H^&#© L O X A 
i^l»DNAT-*- (JBC9 7 0) fcOVvCfc* #,^10#SiS 
Srfrofc (Hio)„ 

[0 12 9] :©F 2Wt|of;^^I^t, i^LOXffiMi 

3ELfc„ LOXi£tt^aa66*T,*v%9SttlCoV^Ttt % * fefcSffeffl-f (4~7|fe) 
<BJ&tt«lJ£4:fTofc (010), 

[0 13 0] ^±<DF2ttftOAf a I fc£MSig£ F 3 U*<D L O Xftftffl 
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tSfe^fc— Sctfeo i-f£fr% s SBOU2<DLOX-l^it^^LOXAit 

[0131] £fc, DN A^S^flJffl L/c^ji^^ 1 fljT'fc 

5 afalMHW LOX-l^O^iH^^*^Wl0^^O^ 

[0132] HWJl (fti^Sp'MI© A f a I 

[0133] ^x^^^C^pp^/^^^rffi V N X N A f a I *fc#M»£frofc 0 

10 £#fc£-#:, y-feKy-^ fcC^tb, ^;v\f^~0k, 9 ±5^?, ft 

W 3 3 -§\ ^bW 3 5f, Prior, Schooner, Sloop, Loft 
y Ni j o, Frankl in, Betzes, Harr ington, Ma 
nley, B1251, CDC Kendall, CDC Stratus, C 
DC Copeland,Hanna > Merit,AC Metcalfe, 

15 TR145, Chariot, Stirl ing, Proctor, Koral, 
Heartland, fr 3 Z&M/lkmX'IbZo A f a I & 
^Lfc^tLb©p a pS«SBOU2MX«^<, I5'fyfny0^/7^v'y^ 

^um^^mwmmA i a i mi(@a^J^ia^j#^ i©6o-63si:5' 

-GTAC-3' ) tfffifcZtlX^tc (Ml Do ^ tf>r£ti:, rtlkWj&^K 
20 *5V^ Af a (IB^mgB^J## 1 O 6 0 - 6 3#i : 5' — GT AC — 

3' ) KDNAmmm&bfot£^Zk*7jk-tb(DX*h i )s ^i3»LOX- 

[0134] 3a60!l2 (it^SM^^m) 

[0135] ffitfJ*^&#Wlfi:#©:*geii£^ KoVnTA f a I 

■^y-(^^ir^wM^tsummmAi a ismoe (iB^@a^i#^-i<z)6o- 
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6 3f I : 5' -GTAC-3' ) #»fc3;fc^3Rtt£jLffi Ufc (IfltfJ*:^ 
#SBOUl,SBOU3>SBOU4,SBOU5fcit;SBOU6) (812), 
[0 13 6] inb©*«©a^©LOX-lj^*«aWWRlK:|B* 
Lfc. SBOU5&cfctfSBOU6^0^Tte^MJ«£: 
J&5^-t?ffV> (B9 1 3 Ah SBOUl v SBOU3*5J:t;SBOU4^oV>Tf* 

(mi 3 B) 0 rtLbo^To^iKfcisvNTWiKJ&ffittttSftb^*^ 

ofc (g|l 3)„ 

[0137] ^(D^tfrb, SBOU2^f)t)!tSBOUl > SBOU3, S 
BOU4 N SBOUS^i^SBOUe (SBOU2lLOX-l^X) ti 

[0 13 8] »±©{fe*^e> % DNA^m&#J/Bbfc*X®&&©l#J^&5 
Af a I&li, LOX-lfc***OT&ft*l*©»ft©*fc&1\ 

-e t>36*ttfc: lox-i RTtB^i- 6&$rc& art 

[0139] ^MM_g (S*&&3tJB*3e©W$) 

[0 14 0] **&ffi*:E^£SBOU2&£@2U #e>*bfc*t«&ltt (F 
1) SfMLT^frSF 2ifcftfc*3V>T N ±fB&3iftt* 1 fcfB*W> L O X - 1 
»*fiH4ai3£Jfe*5 J:tf±IBBEWWR9 fclE«©±12A f a I jfejcj; UOX-i 

xtmmznm ulox-i x^nm. l o x - 1 &m-%im&£m t lt> 

[0 14 1] 5g^ig3®f*&^iffi mm) ^k\Zff\,\ F4tt^-##btt5*-C 
i&— ftiWfe^ttia&SrJB^-rfTofc. F 4 fTHCO^T L O X - 1 

fcSIJfc bfc i r 6 s F 2 i@#-CWJ § tifc L O X - 1 fiH4©£"fc«:flltt LT*5 19 N 
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i <D&%kti> h L OX— 1 XimWlit&'fe LX'&ftK&MiSftZ Zb&Wtb frfcfc 
[0142] &fe<D%&m&®&& J:l5Wr/ua-/utt|BHR3ftW»fcH: N n 

5 coi4 3] mm&u (&.mmm%$twomm 

[0 14 4] ±|3^:IE*X SBOU2©SJBI^3lEt 5, LOX-lgMf 
l^V^f ^f.^ 5 L O X - 1 mSF. 4il (LOX-F4) LO 
X - 1 ^tt5*SiWb LOXSttM^tF 4iffl (LOX+F4) £o 

10 [0 14 5] lift, Automatic Micromalting Sy 

stem(Phenix Syst e m s QM) £J3V^T N §S 1 6t>£W-8 2 
l$M (5IIBgWET/7l|^DRYt>f^/W) % 15tl3 9B&IHU ^i29 
(5 5*013. 5B#M % 6 5t8^, 7 5°C3. 5 83t4« 

15 [0146] gj|M5 (»Xtf*fl-©^«f) 

[0147] ^^£>##rte, E B C^$P& (European Brewery Convention 
m, Analytica EBC (4* Ed), 1987) »H^V>fTo tc 0 *<D&&, L O X - F 4 <b 

lox+F4 ££v>fc£^fcKm*##H£fc:*:t fcHtffc < , lo x - 1 Ste© 

20 ^fc^tofc (Ell 4) 0 

[0148] Jfc# 5 0 g SrffiV^T, = (European Brewery 

Convention Analytica EBC (4 th Ed), 1987) K: J: D*fl-«rf^RU ^fr^PO 

[0 14 9] £1\ ^4>Oh7^-2-/^^-/H:Sr^T^feT-S!l^ 
25 Lfc„ SH- f 8 m L Ail, 3 gONa C 1 trfflnL**'?'? 

*Ltc 0 Wzx^/lsaUtf)) *?*<?->\'i/xi*y-°y§ PME77^^i AU 
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[0150] ^^o-7b^77^--^^^^ fn^ f]J-}i. ^r-ft 0 ^ 
!)-*7^i LT J&W|±$^DB-1 (30m X 0.25mm, 7^^flMm) 
3^JJT#*t LT^P 17 A (lmL/#) £fflV\ t-^frfi6 Ot^?) 2 
5 2 5t (5t:/#) <h U -fe^^ h>f*^*- K (m/z : 7 0) T^7^- 

[0 15 1] ^Oifem, LOX-F4, LOX + F4=£r/BV>Tf£$!iLfc£fl-0 
h7^-2-;^t-/HftSttW*lO. 36ppbH. 8 5ppbtS) 
10 ofc D LfciSot, *%W^^5*|fSr«fflUT*?hS:»3t't-tLfi> 

[0 15 2] t.tc, mft / *j--/is#<r>*s^M*UT<DjjmT*mfeVtz 0 £ 
T> Drost b <£>;£f8sCDrost, B. W., van den Berg, R., Freijee, F. J.M., van der 
15 Velde, E. G., and Hollemans, M., J. Am. Soc. Brew. Chem., 48, 124-131, 1990) 

2 #ra*»Lfc. %<D'&, ±.t&h7yx-2-;*1—;U<Dmfe* 

[0 15 3] ^Ojjg&s LOX-F4, LOX+F4£rfflV^f£$i!Lfc^H-<£> 
20 7^ — /V^^ir/Wix ^fl^fl2. 74ppbHl. 9pp bT*feofc 0 

(Drost, B. W., et al., J. Am. Soc. Brew. Chem., 48, 124-131, 1990 N U e d a e 
t. a 1.(2001) EBC — proceedings 55 : p 3 28th 
Congress), #3SWtejta&»3**J&»6>fts« Lfc^SrflJJfl U *f7^a 
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[0 15 4] LOX-F4^V>T^LfcStt-CD YyV*-2- J % 

[0155] &±©|$j|W»e> % *»W^*^5**«r3plJffii-ntf> fSfefttCtt 
[0 15 6] £ fed, *fl"f ©THOD»«Sr?Sjfia[flc^n^h^77^-K 

hV^ (Btt) OM^|V\ Aifc : B$=3 5:6 5 (0#) -Ajfc : Bfl£ 
= 5:9 5 (30#) <0 V -T?9i?^^ Y<D^-Q^fotL 0 *7Ali^ 
* — X^Assymetry (No.106005; C18, 3.5m m: 2.1xl50mm)£rfflV\ # 
7i««5 0t;iU tal/y h^ytf-KtUH 1100 ll5i«^n>rh^ 

bfc 0 fM^tftt**~*~-XZQ«rffiV\ ES'ftV^^f>f7'^Kt-S 
S3 2 9^r^- = ^y V^tfCo 4*5, THODO^Wfilf-^ttmf-^T 0 /^ 
fljffl Lfc (Kobayashi, N., et al.,J. Biosci. Bioeng., 90, 69-73, 2000) „ 
[0 15 7] ^<D^M:, LOX-F4 N LOX+F 4 SrfflV>Tf^*iLfc*fh© 
THOD^te-W£**v6. 5ppmi:14. 7ppmffc!J, 

[0 15 8] M^I!bfcJ:5^^:THOD^*tt^X@(C*5V^T^LOX- 1 

ft5 fc#> (Kuroda, H., et al., J. Biosci. Bioeng., 93, 73-77, 2002) N L O X 
-lfitt*«T*tfci^ THOD©^*SifOg«#|lfW$tl<5*»tiMb^"T? 
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(Kobayashi, N., et al., J. Inst. Brew., 106, 107-110 (2000)), &%W\Zfrfa%± 

& m& t & s ^ i b & t % o fc 0 

[0159] Hjj#iJ6 (*JTT/l'3-/MfclWWIKft) 

[0 16 0] 1. ft*fl-<0*3tt^*f 

[0 16 1] ±|BH»!l4T#btvytLOX-F4^<t LOX + F 4%M(D 

2M.\Z.^X, 5 OL^4r-yWtaR«fci9*Sfitt« (*fttffl*2 4%) 

[0 16 2] ^O^f 1. 5 k gSr^ffl-Cl 5L©ttiiffl7KK:J:U 5 0*Cs 
2 0^6 5^ 3 0^7 5^ 3 T 9 7 Afc«ortta*, o-f* 

[0163] #&*lfc5ifi*?m*«F (*£# 75%) 5kg fc»£U * 
^^5/ h (=£9k##HiS8 7. OBU(EBC)) 1 3 g SrM LT 7 0^M*»U 
l 0^C*T?^U JD*^J:53:^nttK:J;»J3:*^l:i 1. 6-11. 8% 
Lfc 0 

[0164] #fe;ft,fc#^ft-£>#*fTf*s E B C^mm (European Brewery 
Convention Analytica EBC (4 th Ed)> 1987) fc^WfTofCo &tirttLt:&l\z. 
mvtc 0 *i£IB*fcLfc.£5fc:, -#Wft£W*BfcB8LTttLOX-F4i:L 
O X + F 4 b frtemtmb btiftfro tco 

[0 16 5] 



30 



WO 2004/085652 PCT/JP2004/004217 

C*i] 





LOX+F 4 


LOX-F 4 




1.0475 


1.0467 


(%) 


11.78 


11.60 


Mmm&m*-** (%) 


3.45 


3.38 


m&mmm&m (%) 


70.7 


70.9 


&&tmm^*x (%) 


1.54 


1.52 


tti»i (%) 


86.9 


86.9 


PH 


5.88 


5.93 


(° EBC) 


2.1 


2.1 


BU 


31.2 


27.3 


(mg/lOOmL) 


24 


22 


TKy 7i;-/l' (mg/L) 


44 


48 


FAN (mg/L) 


i 46 


51 



[0166] 2. 06?6fi) omm 

[0167] ±|B1 X*nibtitc1bicttZM^%kWLtc 3 0 LXtr—As<DS/V ^ 
Ka3^;^y^|i$U m^&3 O 0 O^c e 1 1 s/mLi/iSi? 

Bfffltel 3^CKl-C. ^:0^0 2jiKfi0 0 C^TfTofCo 

[0168] »?@X@0^^ofc^^«, lf-^5ii^#S.^*^«^-C, 
[0169] 3 . 

[0 17 0] ±&2X°nbtltc%#T/l'*-;\4km<Vftffi*UT<D£?\Zft^ 

[0171] % e b cmwtkt-ft^&mzftoitkz.^ mwrnkVoftm 
m&&<D—m&mmm LtiiLox-F4tLox+F4 omx\ w e> 

[0 17 2] 
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[*2] 





LOX+F 4 


LOX-F 4 


its 


1.00562 


1.00565 


mmn^** (%) 


11.82 


11.56 


Btt^^r^ (%) 


3.43 


3.38 


m&mmm (%) 


71.0 


70.7 


Mfc^* (%) 


1.44 


1.45 


«$§i#& (%) 


87.8 


87.4 


T/i^—zu (vol%) 


5.50 


5.35 


7/^3- (w/w%) 


4.33 


4.21 


PH 


3.51 


3.28 


#*JE (20*0 kg/cm* 


2.35 


2.55 


(° EBC) 


1.5 


1.7 


(mg/lOOmL) 


16 


19 


BU 


11.6 


9.5 


]} y^y —)V (mg/L) 


45 


43 


FAN (mg/L) 


10 


12 



[0173] Wz£kT<Dj?mz.£. <Q ±132 X-mbthtcm&TJU^/utfc&vfa 

[0174] fanhfiffift, N I B EM&SrflJ/B Lfc„ Haf&nans $±<D FOAM 
STABILITY TESTER U foWh Zftffi bfc<b^5 3 h LOX-F 

4**teLOX+F4^te:ifc-<T, NIBEMl^2 1^yM|<, jgJV^ 

[0 17 5] ±f5«M5^Emtfc^fe^ctt), THOD^S^aO^ 

Lfc^ms L O X- F 4 ttLOX+F 4 Kit ^¥#^TK^LTV^c (^3)„ 
[0176] £k±.<D&%:fr b , W ©*f7/U3 -/Hft^fijt^jfe^ «fc 9 M 

[0 17 7] 
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»3] 





LOX+F 4 


LOX-F 4 


NIBEM 


239 


260 


THOD (mg/L) 


3.6 


1.7 



[0 17 81 &>T(0£i\z.i3A<D'<*M££Z>'gmti&&fti<\ ±IB 

[0 17 9] £1\ LOX-F4&tfLOX + F4©^T^wJ^m&3 

2 3® S fcov^ 0 ~ 4 * T*©W£(*ftMfr B ifW^^i^V^)-eM Lfc (* 4 
A, B) 0 

[0180] -tOUMk *ft*lwBt-Cfi, 13At I 10A^LOX-F4© 
^{SV^^&ottTSJtK LOX-F4liLOX+F4 fcJfc^T^ ^W/fiiOP 

(*4A) 0 

[0181] |*fr*fl5*fc:HLTH^ 13A^lU^LOX-F4© 

^^iSV^^^OttTfe 9 > LOX-F4l4LOX + F4i:)t^T> fiV^/fcCF 
J^fiD U * ©^tt t tfcjglz: «t 5 5 % ©felfe* X^M t m 7£ £ friz, m 4 B ) 0 

[0 18 2] ^±©WI6^3ii«5H-^-«klPx LOX-F4ttLOX+F4 

[0 18 3] 
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S4A] 



[*4B] 





LOX+F4 


LOX-F4 


]) X hi 


3 


2 


y * h 2 


1 


2 


s** V*b3 


3 


2 


V X b 4 


2.5 


2.5 


V X b 5 


2 


2 


y ^ b 6 


2.5 


2 




2.5 


1.5 


y * y 8 


2.5 


1 


y * h 9 


1 


0.5 


JJ^Mo 


2.5 


2 


y h 1 1 


2 


1.5 


y ^ m 2 


2.5 


2 


/n 0 ^ y ^ m 3 


2 


1.5 




2.2 


1.7 






LOX+F4 


LOX-F4 


y ^ m 


2.5 


2 


^ y h 2 


1 


2 


/•^^ y ;* h 3 


3 


2 


y x b 4 


3 


2.5 


y * b 5 


2.5 


2 


/•^ y ^ h 6 


2.5 


2 


V*b7 


2.5 


1.5 


y ^ h 8 


2.5 


1.5 


y * h 9 


1 


0.5 


y * m o 


2.5 


2 


^ y ^ h 1 1 


2 


1.5 


y ^ M 2 


2.5 


2.5 


y ^ M 3 


2 


1.5 




2.3 


1.8 



5 [0 18 4] 3 7t, imm&&<DW&V±fe.2X-nbtl1t%WT;i'* 
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#8&Tt> h 7 - 2 - J L O X + F 4 \Z.&<<XfeU U 

[0 18 5] 

C*5] 





LOX+F4 


LOX-F 4 




0.02 


0.01 




0.35 


0.12 



5 (W:ppb) 

10 18 6] £*±, tm&&Ofa&b%mTA=-Aft&*<Dh 1 7>'X--2- 

»r^a -/HK^srissirt-tttf, #*»^tt«5afen $ tutjt&TA* -Aim 

10 18 7] ftftt, ±flB2T»6)tl/t*^T^=-/Hft^©j»Ht$idF-^fc 

ioi88] *r N 13 A©^/^i*ttetftat«:ff v^**iair^ittt ut. 

LOX-F4St;LOX+F4 <D%?£T A^ -Aft® ttW&&X$ik U $tg? $ 
15 i^^©2^@lCOV>T0~4*WfP^(»Sf^^3fiVV*fett^r^^^V>f5if 

[0 18 9] li^lCitTIt LOX-F4^LOX+F4^(DFh1^#S^ 

[0 19 0] ^M^HUTf^ 13A t f8A^LOX-F4 ©^tUV^H: 
20 Otffc (t6B), LOX-F4f4LOX + F4^jt-<TiS5V^^(Sp^ffi) 

[0 19 1] &±£>f§&a>e>> LOX-F4SrfflVNT^T^3-/i^jjsf%g| 
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[0192] 

[t6A] 



[*6B] 





LOX+F4 


L0X-F4 




o 

id 


i 

X 




Q 
O 


9 




q 
o 


9 R 






O.O 




Q 


Q 
O 


z^ y * h 6 


2 


2 


* h 7 


2 


2 


y ^ h 8 


3 


2 


y * h 9 


3 


2 


/•^ u^mo 


2.5 


2.5 


z-?^ y * m i 


3 


2 


y * m 2 


2 


. 3 


y * m 3 


2 


3 




2.6 


2.3 






LOX+F4 


LOX-F4 


y * M 


1 


2 


y x v 2 


1 


3 


/•^> y * h 3 


1.5 


3 


y * h 4 


3 


3 




1 


1 


y * h 6 


2 


2 


y * h 7 


2 


3 


y ^ h 8 


1.5 


3 


/•^> y * h 9 


1 


2 


y m o 


1.5 


2 


y ^ m i 


2 


3 


z^ J)^M 2 


3 


2 


y ^ M 3 


3 


2 




1.8 


2.4 



[0193] £ b \Z > &m*g(Djj&;\Z. «fc 9 (Kaneda, H. et at, J. Biosci. Bioeng., 
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92, 221-226, 2001.) Jg|»fe yt-^^tHp B n ©ii§ t * l^^l Lfc 
7) 0 

X-F4HOX+F4 tt^^ffl^t^ 5%7k2p) T^IStf) 

[0 19 5] ^V^IKH^^^ct^M (*W)$£5l3:i?it^ 

^#^^1") £)ft<5^> LOX-F 4&LOX+4tCifc^m/4<^#&£ 

^ u ^ife* i %7kwx*(DGmmmfr bintc (t7B) s 

[t7A] 









LOX+F 4 


189 


4 


LOX-F 4 


187 


3 



»7B] 



dpi/ 




^2PH^ 


LOX+F 4 


12 


3 


LOX-F 4 


3 


3 



: H z o 5 %7K^T^^TE^^ b*vf ) 



[0 19 61 ^LOX-1^14£tfc&X&K:fctt5THOD£$ 
jt^fl^BH^f, £>ft-f (Kobayashi, N. et al., (2000). J. Biosci. Bioeng. 
90:69-73.), LOX- 1 <£>#J$i|lC«fc V gOfe&T HOD Ztlftft 
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[0197] mmm i (±muT.mzmm ^tcm^r^^-^n^mmm) 

[0198] 1 . 

[0 19 9] ±.'R,mi&fflS'V'&tb1n1tmifc<D&{%Vb5 LOX-F 5*5,ttfL 
OX+F 5<D*i£1}nJLyo$:mJ%nk LT$V\ 5 0 L*^-/M±&Mf'<fc t>3§ 

[0 20 0] TfTISO ^/W^iiffl*^ 1 . 2kgh ^0^$j)DItl3. 8 
k g£2 0 L<Dj±&m7kK£ *) 5 0^ 3 0^6 510, 6 0#-+7 5°C, 3# 

[0 20 1] nbtltcZmmmts h (^SkftflH^ 5. 6BU 

(EBC)) 5 3 gSr»UT8 O^K^t, 1 0 t:*T^*P U JPtM- i 5^ 
=¥*f»c£>9^:¥ 7. 5~7. 6%<Z)<£Stt£: Ltc a 

[0202] nz>titc%imtt-<D£ffi^ EBCMmmzfe^nitc ftmrn* 
5 1 lox+f 5<Dmx°wbfrtemm$>btitefrvti 0 

[0 2 0 3] 
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»8] 



tn rC*f- 

CO IS 


LOX+F 5 


LOX-F 5 


its 


1.0303 


1.0296 


(%) 


7.63 


7.46 


m&im&x-** (%) 


2.00 


2.06 


(%) 


73.8 


72.4 


f ft .t | t f| , * - _ / ^ / \ 

W8&&m*-** (%) 


0.67 


0.71 


(%) 


91.2 


90.5 


PH 


5.69 


5.71 


fe£ (° EBC) 


5.7 


6.5 


BU 


31.7 


30.9 


£^|f (mg/lOOmL) 


45 


47 


^!)7x;-;v (mg/L) 


159 


137 


FAN (mg/L) 


72 


72 



[0204] 2. m&rs^-ju&w m&m) <Dum 

[0 2 0 5] ±fBir*#fe^Lfc^*^^^#0Lfc3 OL^;Wv^!Jy 
Fp 3 r:^;l/^^tfU WM^fe 3 0 0 075 c e 1 1 s/mL^jJSi? 

[0206] ffjsxs^^-^o tczmmt ^/uzmmmRVftmrnffiizx, 

[0 2 0 7] 3. ^MT)^-)VW^<r>^ 

[0 208] JiiB 2 T'#f)tLfctf7/i'3-/uti(Sf©M^WT©J: 5 Kfro 
fc 0 

[0 2 0 9] £1\ EBC^m^V^^frofci^l^x mnMibVufttif 
TO^O-^^fi[^^LTfi LOX-F 5 i: LOX + F 5©KT% PJ3b*>&^ 

[0 2 10] 
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[«9 3 





LOX+F 5 


LOX-F 5 




1.00307 


1.00338 


m&tt*-** (%) 


7.77 


7.60 


(%) 


2.11 


2.14 


rnvkmrnig (%) 


73.7 


72.7 


U<&=c*x (%) 


0.79 


0.87 


«3§g|£ (%) 


89.9 


88.6 


T)V^-)V ( V ol%) 


3.62 


3.49 


T^=— >U (w/w%) 


2.86 


2.75 


PH 


4.58 


4.59 


#*J3E (20*0 kg/cm2 


2.29 


2.38 


(° EBC) 


4.0 


4.2 


<£M (mg/lOOmL) 


28 


27 


BU 


16.8 


15.3 


T^y y^y— (mg/L) 


111 


91 


FAN (mg/L) 


16 


16 



[0 2 11] ^^T©^fcj:«3±ie2T'#bttfc^T^=t-;utfeJ|sf<o?a 

[0212] mWlbfrffift, N I B EMfe^Jffl Lfc 0 HafEmans *fc© FOAM 
STABILITY TESTER U ^t)S:MLfci: w5 (*10), LOX- 

F 5*:^teLOX + F 5^*ttb-<T, N I B EMfflW* 1 7 tf^f V Y% < % 

[0213] * fc % ±IBHJS^J 5 Kffi® Lttmz X <9 , it&T 
ff»OTHOD^^S!)^Lfc^^ LOX-F 5ULOX + F 5 ^Jt-<¥^T 

[0214] j^±o^m^ b > <o%mr)\<* -twfrwa&smz. x\>m 
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[*1 03 





LOX + F 5 


LOX-F 5 


NIBEM 


279 


296 


THOD (t°-?mffiit) 


728 


237 



&THODtf>tef± % ftUW$yQ%<D\?-?mm* 1 0 0 £ L7t*@*HB: 



[0 2 15] jfcfc: x &,T<o£*>\zi 3A<0'**Mz£Z'&m#eiE&m\ ±IB 

[0216] «tc0*Ml % ^WMLtft 1 3A*1 1 A^LOX-B- 5© 
#(£{£V^¥/&£rotfT:io!9, LOX-F5fiLOX + F 5 iJfc^Ts fSV^M(¥ 

10 (Sua), 

[0 2 17] ^ft^HUtt, 1 3A*1 2 A/05 LOX-F 5<D 

^MSVMPMfc&ottTfctK LOX-F 5 f± LOX+F 5 k&^X.fe^WM. (¥ 

£^L, *©J6fit*fe|cJ:9 5%<£Wlc*3pT*WE£W£$;ft,fc (mi 

1 B) 0 

15 [0 2 18] Sk±<Dtm&&tMft&m\Z3:*). LOX-F5ttLOX + F5 

[0 2 19] 



WO 2004/085652 PCT/JP2004/004217 

[il 1 A] 



[Ml IB] 



mm 
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SEQUENCE LISTING 
<110> SAPPORO BREWERIES LTD. 

<120> Barley Lipoxygenase-1 Gene, Selection Method for Barley, Materials for 
Malt alcoholic beverages and Method for Production of Malt alcoholic beverages 

<130> FP04-0052 

<150> JP 2003-083924 
<151> 2003-03-25 

<160> 11 

<170> Patentln version 3. 1 

<210> 1 
<211> 240 
<212> DNA 

<213> Hordeura vulgare 
<400> 1 

ctcgccaagg cctacgtcgc cgtcaatgac tccgggtggc accagctcgt cagccactgg 60 
tacgttctcc acggtcgatg tgattcagtc agtcgatgca caacaactga tcgaaatatg 120 
attgattgaa acgcgcaggc tgaacactca cgcggtgatg gagccgttcg tgatctcgac 180 
gaaccggcac cttagcgtga cgcacccggt gcacaagctg ctgagcccgc actaccgcga 240 



<210> 2 
<211> 240 
<212> DNA 

<213> Hordeum vulgare 
<400> 2 

ctcgccaagg cctacgtcgc cgtcaatgac tccgggtggc accagctcgt cagccactga 
tacgttctcc acggtcgatg tgattcagtc agtcgatgca caacaactga tcgaaatatg 
attgattgaa acgcgcaggc tgaacactca cgcggtgatg gagccgttcg tgatctcgac 
gaaccggcac cttagcgtga cgcacccggt gcacaagctg ctgagcccgc actaccgcga 



<210> 3 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 

<400> 3 

ggagaggagg ccaagaacaa gatg 24 



60 
120 
180 
240 
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<210> 4 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 

<400> 4 

ggttgccgat ggcttagat 19 



<210> 5 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 

<400> 5 

cacgtcgccg tccgatccat c 21 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 

<400> 6 

ccatcacgca gggcatcctg 20 



<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 

<400> 7 

gcgttgatga gcgtctgccg 20 



<210> 8 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for L0X-1 with BamHI site 
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<400> 8 

ggatccatgc tgctgggagg gctg 24 

<210> 9 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for L0X-1 with Hindlll site 
<400> 9 

aagcttttag atggagatgc tgttg 25 



<210> 10 
<211> 2668 
<212> DNA 

<213> Hordeum vulgare 




<400> 10 
atgctgctgg 


gagggctgat 


cgacaccctc acgggggcga acaagagcgc ccggctcaag 


60 


ggcacggtgg 


tgctcatgcg 


caagaacgtg ctggacctca acgacttcgg cgccaccatc 


120 


atcgacggca 


tcggcgagtt 


cctcggcaag ggcgtcacct gccagcttat cagctccacc 


180 


gccgtcgacc 


aagacaacgg 


cggtcgcggg aaggtgggcg cggaggcgga gctggagcag 


240 


tgggtgacga 


gcctgccgtc 


gctgacgacg ggggagtcca agttcggcct caccttcgac 


300 


tgggaggtgg 


agaagctcgg 


ggtgccgggc gccatcgtcg tcaacaacta ccacagctcc 


360 


gagttcctgc 


ttaaaaccat 


caccctccac gacgtccccg gccgcagcgg caacctcacc 


420 


ttcgtcgcca 


actcatggat 


ctaccccgcc gccaactacc gatacagccg cgtcttcttc 


480 


gccaacgaca 


cgtacctgcc 


gagccagatg ccggcggcgc tgaagccgta ccgcgacgac 


540 


gagctccgga 


acctgcgtgg 


cgacgaccag cagggcccgt accaggagca cgaccgcatc 


600 


taccgctacg 


acgtctacaa 


cgacctcggc gagggccgcc ccatcctcgg cggcaactcc 


660 


gaccaccctt 


acccgcgccg 


cggccgcacg gagcgcaagc ccaacgccag cgacccgagc 


720 


ctggagagcc 


ggctgtcgct 


gctggagcag atctacgtgc cgcgggacga gaagttcggc 


780 


cacctcaaga 


cgtccgactt 


cctgggctac tccatcaagg ccatcacgca gggcatcctg 


840 


ccggccgtgc 


gcacctacgt 


ggacaccacc cccggcgagt tcgactcctt ccaggacatc 


900 


atcaacctct 


atgagggcgg 


catcaagctg cccaaggtgg ccgccctgga ggagctccgt 


960 


aagcagttcc 


cgctccagct 


catcaaggac ctcctccccg tcggcggcga ctccctgctt 


1020 


aagctccccg 


tgccccacat 


catccaggag aacaagcagg cgtggaggac cgacgaggag 
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ttcgcacggg aggtgctcgc cggcgtcaac ccggtcatga tcacgcgtct cacggagttc 1140 
ccgccaaaaa gtagtctgga ccctagcaag tttggtgacc acaccagcac catcacggcg 1200 
gagcacatag agaagaacct cgagggcctc acggtgcagc aggcgctgga aagcaacagg 1260 
ctgtacatcc ttgatcacca tgaccggttc atgccgttcc tgatcgacgt caacaacctg 1320 
cccggcaact tcatctacgc cacgaggacc ctcttcttcc tgcgcggcga cggcaggctc 1380 
acgccgctcg ccatcgagct gagcgagccc atcatccagg gcggccttac cacggccaag 1440 
agcaaggttt acacgccggt gcccagcggc tccgtcgaag gctgggtgtg ggagctcgcc 1500 
aaggcctacg tcgccgtcaa tgactccggg tggcaccagc tcgtcagcca ctgatacgtt 1560 
ctccacggtc gatgtgattc agtcagtcga tgcacaacaa ctgatcgaaa tatgattgat 1620 
tgaaacgcgc aggctgaaca ctcacgcggt gatggagccg ttcgtgatct cgacgaaccg 1680 
gcaccttagc gtgacgcacc cggtgcacaa gctgctgagc ccgcactacc gcgacaccat 1740 
gaccatcaac gcgctggcgc ggcagacgct catcaacgcc ggcggcatct tcgagatgac 1800 
ggtgttcccg ggcaagttcg cgttggggat gtcggccgtg gtgtacaagg actggaagtt 1860 

caccgagcag ggactgccgg acgatctcat caagaggggc atggcggtgg aggacccgtc 1920 

gagcccgtac aaggtgcggt tgctggtgtc ggactacccg tacgcggcgg acgggctggc 1980 

gatctggcac gccattgagc agtacgtgag cgagtacctg gccatctact acccgaacga 2040 

cggcgtgctg cagggcgata cggaggtgca ggcgtggtgg aaggagacgc gcgaggtcgg 2100 

gcacggcgac ctcaaggacg ccccatggtg gcccaagatg caaagtgtgc cggagctggc 2160 

caaggcgtgc accaccatca tctggatcgg gtcggcgctg catgcggcag tcaacttcgg 2220 

gcagtacccc tacgcggggt tcctcccgaa ccggccgacg gtgagccggc gccgcatgcc 2280 

ggagcccggc acggaggagt acgcggagct ggagcgcgac ccggagcggg ccttcatcca 2340 

caccatcacg agccagatcc agaccatcat cggcgtgtcg ctgctggagg tgctgtcgaa 2400 

gcactcctcc gacgagctgt acctcgggca gcgggacacg ccggagtgga cctcggaccc 2460 

aaaggccctg gaggtgttca agcggttcag cgaccggctg gtggagatcg agagcaaggt 2520 

ggtgggcatg aaccatgacc cggagctcaa gaaccgcaac ggcccggcta agtttcccta 2580 

catgctgctc taccccaaca cctccgacca caagggcgcc gctgccgggc ttaccgccaa 2640 

gggcatcccc aacagcatct ccatctaa occo 



<210> 11 
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<211> 4393 
<212> DNA 

<213> Hordeum vulgare 
<400> 11 

cacgtcgccg tccgatccat ctctccaaag ccgagcgcca caccaccggg accggacccg 60 

gaccggccta taaattgccc ggaccgagct gcaagcagct cctcacacac actcacgcaa 120 

cacacatcca tcttcactga aaagtgaaaa acagtgtgct ggtgccattg gttggagcag 180 

tgaaagcgag gagaggaggc caagaacaag atgctgctgg gagggctgat cgacaccctc 240 

acgggggcga acaagagcgc ccggctcaag ggcacggtgg tgctcatgcg caagaacgtg 300 

ctggacctca acgacttcgg cgccaccatc atcgacggca tcggcgagtt cctcggcaag 360 

ggcgtcacct gccagcttat cagctccacc gccgtcgacc aaggtaatca ctaccctcct 420 

ccggccttct cctctgttta caagatatag tatttctttc gtgtgggccg gcggccatgg 480 

atggatggat gtgtctggat cggctaaaga agataggata gctagccctg gccggtcgtc 540 

tttacctgag catgggcata tgccatcgaa aaaagagaca acagcatgca tgcatggtgc 600 

gcgcaccaga ccacgcagag caccggatgc tcgagacaaa gcaacacaac aagcaaggac 660 

gacacgtcaa aagcaacaca acaagcaagg acggcacgtc aaaagcaaca caaacctaaa 720 

ctaaagcaca aagacgtaag agcaagcaca caatcagcag gctataaaca gttgtcatca 780 

aaaacaacgc tggaagagag agagaaggaa ggaagtagta gccatgaaaa attaaatcac 840 

cgggcgttgc tctttgccca acaattaatc aagcagggta cgtggcatgt atagttcttg 900 

taagtaaact aagcatgtga tatgagaagg tacgtggtgg tgcagacaac ggcggtcgcg 960 

ggaaggtggg cgcggaggcg gagctggagc agtgggtgac gagcctgccg tcgctgacga 1020 

cgggggagtc caagttcggc ctcaccttcg actgggaggt ggagaagctc ggggtgccgg 1080 

gcgccatcgt cgtcaacaac taccacagct ccgagttcct gcttaaaacc atcaccctcc 1140 

acgacgtccc cggccgcagc ggcaacctca ccttcgtcgc caactcatgg atctaccccg 1200 

ccgccaacta ccgatacagc cgcgtcttct tcgccaacga cgtgcgtgga ttttcctcta 1260 

ctttcctctc ctttcatttt caccgccttc gtcattcatg gtcgatcatt aagtcttgcc 1320 

aggacaatag atgatgagct aggagtggtt accacttagc agtacgtaca ttatttattc 1380 

cgtgttggta gaaaaggata tggtttggtg cagatcgaca caagattgaa tgaaagttgc 1440 

accgtggcac cgtggcagcg tggtaggtga aaataactgt tgcacggatc cacccacatg 1500 

attgttttca tgaataaact ttttaaggat gtgtctagcc acatctagat gcatgtcaca 1560 
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taattattgc ataccaaaac gattaaatta agcataaaaa gaaaaggaaa aaaatactca 1620 

catatctcga cgtaagatca atgatatagt atttagatat gcaatattta tcttacatct 1680 

aaacctttct tcattcctaa atataagaca tttgtaagat ttcactatgg acaacatacg 1740 

aaacaaaatc agtggatctc tctatgcatt cattatgtag tctataataa aatctttaaa 1800 

agatcgtata ttttgcaacg gagggagtaa aacataactt tttaatagta atgttgcacg 1860 

gctccacact cgcagacgta cctgccgagc cagatgccgg cggcgctgaa gccgtaccgc 1920 

gacgacgagc tccggaacct gcgtggcgac gaccagcagg gcccgtacca ggagcacgac 1980 

cgcatctacc gctacgacgt ctacaacgac ctcggcgagg gccgccccat cctcggcggc 2040 

aactccgacc acccttaccc gcgccgcggc cgcacggagc gcaagcccaa cgccagcgac 2100 

ccgagcctgg agagccggct gtcgctgctg gagcagatct acgtgccgcg ggacgagaag 2160 

ttcggccacc tcaagacgtc cgacttcctg ggctactcca tcaaggccat cacgcagggc 2220 

atcctgccgg ccgtgcgcac ctacgtggac accacccccg gcgagttcga ctccttccag 2280 

gacatcatca acctctatga gggcggcatc aagctgccca aggtggccgc cctggaggag 2340 

ctccgtaagc agttcccgct ccagctcatc aaggacctcc tccccgtcgg cggcgactcc 2400 

ctgcttaagc tccccgtgcc ccacatcatc caggagaaca agcaggcgtg gaggaccgac 2460 

gaggagttcg cacgggaggt gctcgccggc gtcaacccgg tcatgatcac gcgtctcacg 2520 

gtgagtcagc gattatttgt tcattgtgtg tgtatggtgt ccatggtgag aaagtgcaga 2580 

tcttgatttg cgttgggtcg catgcacgca tgctgcatgc atgcaggagt tcccgccaaa 2640 

aagtagtctg gaccctagca agtttggtga ccacaccagc accatcacgg cggagcacat 2700 

agagaagaac ctcgagggcc tcacggtgca gcaggtaatt ggtccaagcc atcgacatca 2760 

actatgattt acctaggagt aattggtagc tgtagataat ttggcttcgt tgcaattaat 2820 

ttgatgctgg ccgatcaagt gatcgtattg ggtttgaaat ttgcaggcgc tggaaagcaa 2880 

caggctgtac atccttgatc accatgaccg gttcatgccg ttcctgatcg acgtcaacaa 2940 

cctgcccggc aacttcatct acgccacgag gaccctcttc ttcctgcgcg gcgacggcag 3000 

gctcacgccg ctcgccatcg agctgagcga gcccatcatc cagggcggcc ttaccacggc 3060 

caagagcaag gtttacacgc cggtgcccag cggctccgtc gaaggctggg tgtgggagct 3120 

cgccaaggcc tacgtcgccg tcaatgactc cgggtggcac cagctcgtca gccactgata 3180 

cgttctccac ggtcgatgtg attcagtcag tcgatgcaca acaactgatc gaaatatgat 3240 

tgattgaaac gcgcaggctg aacactcacg cggtgatgga gccgttcgtg atctcgacga 3300 
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accggcacct tagcgtgacg cacccggtgc acaagctgct gagcccgcac taccgcgaca 3360 

ccatgaccat caacgcgctg gcgcggcaga cgctcatcaa cgccggcggc atcttcgaga 3420 

tgacggtgtt cccgggcaag ttcgcgttgg ggatgtcggc cgtggtgtac aaggactgga 3480 

agttcaccga gcagggactg ccggacgatc tcatcaagag gtacgtacct ggtaaatgtt 3540 

atgaatgtgt aaaacaaatt gggcgtctcg ctcactgaca ggaacgtggt aaaaaaaatg 3600 

caggggcatg gcggtggagg acccgtcgag cccgtacaag gtgcggttgc tggtgtcgga 3660 

ctacccgtac gcggcggacg ggctggcgat ctggcacgcc attgagcagt acgtgagcga 3720 

gtacctggcc atctactacc cgaacgacgg cgtgctgcag ggcgatacgg aggtgcaggc 3780 

gtggtggaag gagacgcgcg aggtcgggca cggcgacctc aaggacgccc catggtggcc 3840 

caagatgcaa agtgtgccgg agctggccaa ggcgtgcacc accatcatct ggatcgggtc 3900 

ggcgctgcat gcggcagtca acttcgggca gtacccctac gcggggttcc tcccgaaccg 3960 

gccgacggtg agccggcgcc gcatgccgga gcccggcacg gaggagtacg cggagctgga 4020 

gcgcgacccg gagcgggcct tcatccacac catcacgagc cagatccaga ccatcatcgg 4080 

cgtgtcgctg ctggaggtgc tgtcgaagca ctcctccgac gagctgtacc tcgggcagcg 4140 

ggacacgccg gagtggacct cggacccaaa ggccctggag gtgttcaagc ggttcagcga 4200 

ccggctggtg gagatcgaga gcaaggtggt gggcatgaac catgacccgg agctcaagaa 4260 

ccgcaacggc ccggctaagt ttccctacat gctgctctac cccaacacct ccgaccacaa 4320 

gggcgccgct gccgggctta ccgccaaggg catccccaac agcatctcca tctaatttaa 4380 

gccatcggca acc 4393 
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